Biodiversity monitoring is often challenging as it requires taxonomic expertise and is difficult to 28 automate. A non-invasive method that tackles these challenges and detects organisms that are 29 often overlooked by existing monitoring techniques is the use of environmental DNA (eDNA). 30
Introduction 53
Anthropogenic activities are causing a global decrease in biodiversity (Sala and effects that different environmental sample types have on species detectability using eDNA 74 (Shaw et al. 2016) . total volume) the filter was changed, resulting in a total of three filters per site. To test the effect 132 of different sample preservation methods sampling was performed in duplicate. One set of three 133 filters had ~1.5ml sterile Longmire's solution (100mM Tris,10mM EDTA, 10mM NaCl, 0.5% 134 SDS) applied in the inlet valve (Renshaw et al. 2015) . The second set of three filters were kept 135 on ice for no longer than eight hours before being frozen at -20°C. During the surveys, a 136 sediment sample was collected at the first water sampling site and then after every 3rd water 137 sample, for a total of 9 per site. We used a UWITEC Corer (UWITEC, Mondsee, Austria) to 138 collect a sediment core (600mm tall x 60mm diameter). Using a sterile disposable spatula, a 139 subsample of 10-20g of sediment was taken from the top 2cm of the core, taking care to avoid 140 sampling the sides of the core. The subsample was stored in a sterile plastic zip container and 141 kept on ice for no longer than eight hours before begin frozen at -80°C. Due to equipment 142 malfunction no sediment sample could be taken for Site HH. of Bray-Curtis dissimilarity (Fig. 1c,e) showed that OTUs in eDNA found in sediment and water 277 differ in community structure as much as among sites in ordination space. Additionally, the 278 PERMANOVA model indicated highly significant differences (p<0.001) between sites and eDNA 279 medium in both the 18S rRNA and COI datasets. this species in proximity to the sampling site. Furthermore, we generated COI sequences from 302 these tissue samples (Genbank Accession: MH924820 and MH924821) and matched to known 303
A. senhousia sequences confirming the eDNA detection of this species (see Appendix E for 304 details of DNA barcoding). Additionally, the nematode Cephalothrix simula and the oligochaete 305
Paranais frici were also detected using eDNA at site TQ. Both are novel species introductions to 306 the United Kingdom, previously undocumented in academic literature. 307 308
Discussion 309 13
We demonstrated that eDNA from sediment and water samples reveal very different community 310 composition, suggesting that the collection of multiple sample types provides the most 311 comprehensive assessment of community composition. We also found that eDNA 312 metabarcoding shows concordance with published biodiversity surveys for the detection of NIS. 313
Furthermore, we demonstrated that eDNA metabarcoding can detect novel species 314 introductions, suggesting that eDNA surveys are an effective tool to significantly reduce the time 315 between introduction and detection of NIS, and in turn increase the likelihood of successful 316 control and eradication. Our study shows how different environmental sample types can affect 317 our understanding of both whole community composition and particular species of concern (e.g. 318
NIS). 319
The majority of research using eDNA to detect aquatic macrofauna has focused on the 320 collection of water samples, while sediment samples have received comparatively less attention. 321
Moreover, sediment has been shown to harbour 8-1800 times more eDNA compared to water 322 samples in freshwater ecosystems (Turner, Uy & Everhart 2015). Here we found dramatic 323 differences in species richness in sediment and water samples, observing a consistently greater 324 number of OTUs detected in sediment compared to water. However, our results indicated the 325 opposite trend when considering only fish species; with more fish being detected in seawater 326 samples compared to sediment samples (6 in water, 1 in sediment and water). Similarly, Shaw 327 et al. (2016) found that sediment 12S rRNA metabarcoding detected fewer fish compared to 328 water in a freshwater lotic environment. More broadly, taxonomy at the level of phylum did not 329 predict if a species was detected in water, sediment or both environmental sample types (except 330 the Nematoda, whose members are predominantly benthic inhabitants). Our study showed that 331 at the level of phyla detection was not significantly different between sediment and water for 332 most taxa. Similarly, we showed that for most NIS both water or sediment samples served as an 333 excellent media for detection. Our study suggests that at lower taxonomic level the species-334 
